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Subjec t :  In t e r im  r e p o r t  or! model s tudy of Coachella P r ~ t ~ e c t i v e  Work8 - 
All-American Canal .  

tiursuant t o  a reques t  conta ined  bi a memorandum t o  LCr. Blanks 

through t h e  Ass is tan t  Chief Designing Engineer from M. G. C u r t i a  dated 

March 30, 1945, a hydraul ic  model of Detention Baain No. 1 of  t h e  

Coachella P ro t ec t ive  Y!orks was b u i l t  and t e s t e d .  

The p r i n c i p a l  ques t ions  f o r  which answers Rere sought were f i r s t ,  

will t h e r e  be any tendeccy f o r  t h e  f lood  t o  over top  t h e  d ike  during 

d i s p e r s a l  i n  t h e  b ~ s i n  and secot~dly, what a re  t h e  magnitudes of  the 

mximum v e l o c i t i e s  i n  the  c o n s t r i c t e d  sec t ions .  An a n a l y t i c a l  study 

of  t h e s e  problems i s  presented  i n  a !nemorandum t o  H. C.  Curtis from 

E. H. Larson, da ted  May 17, 1945: The r e s u l t 8  of t n i s  s tudy  were very 

helpful i n  the planning end execut ion of  t h e  model etudy. The nomen- 

c l a t u r e  used by Zr .  Larson i s  followed i n  t h i s  memorandum. 

Due t o  l i n i t a t i o n s  o f  l abo ra to ry  space it was rrecessary t o  adopt 

a l a rge  d i s t o r t i o n  i n  t he  a o d e l  s c a l e s .  Three dFCferent l i n e a r  a c a l e s  

were used; 1 t o  1,200 f o r  l e n g t h ,  1 t o  753 f o r  width, and I t o  20 f o r  

depth,  The kinenlatic s c a l e  r e l a t i o n s  r e s u l t i n g  from t h e s e  geometric 

r a t i o e  are:  v e l o c i t y ,  1 to1@- o r  1 t o  4,472; time, 1 t o  268.33; 
d i scha rge ,  1 t o  67,083. k photograph of t h e  ntodel i s  shown in figure 

1. The large t h e  r a t i o  o f  1 to 268.33, or 1-hour phototype corresponde 

t o  13.4 seconds model, made i t  necessary t o  develop s p e c i a l  equipcuent 

t o  ueasure  t h e  r a p i d  change i n  depth a s  t h e  f lood  d i s p e r s e s  i n  t h e  de- 

t e n t i o n  basin.  T h i s  develojment work r equ i r ed  a g r e a t  d e a l  o f  tiure 

which delayed t e s t i n g  of t h e  model. X photograph of t h e  e l e c t r o n i c  

e q u i p e n t  developed f o r  depth  measurement i s  shown i n  f i g u r e  2. 



The f lood  i n  t h e  model was c r e a t e d  by a machine which consisted of 

a c r e s t  arid a vane ac tua t ed  by a motor-driven caul. The motor-driven 

cam forced %he vane t o  move i n  such a way t h a t  t h e  flow over t h e  

c r e e t  was divided in j u s t  t h e  proper proport ion %hat  t h e  f low i n t o  t h e  

model represented  t h e  predict.ed flood. The f l o o d  machine dupl ica ted  

on ly  t h e  f i r e t  1 0  houre o f  t h e  pro to type  f lcod  because only  t h i s  por- 

t i o n  waa s i g n i f i c a n t .  I k t a i l s  of t h e  machine a r e  shown i n  figure 3. 
The t e s t i n g  program coneia ted  of making r eco rds  of v a r i a t i o n 8  in  

depth  a t  tan (10) s t a t i o n s  along t h e  baa in  as w e l l  a s  records  of  

velocity v a r i a t i o n s  a t  the two most c r i t i c a l  s e c t i o n s  f o r  two d i f f e r e n t  

model condi t ions .  

The d i s t o r t i o n  i n  model s c a l e s  requi red  t h a t  t h e  lnodel roughness 

be adJueted t o  o f f e e t  t h e  s lope  d i s t o r t i o n .  Ln o r d e r  t o  o b t a i n  a 

roughneee adjustmant whicn would g ive  t h e  propar c h m a r l  r e s i s t a n c e  a t  

every  depth prototype n ~ e a e u r m e n t s  m u l d  be r e q u i r e d .  Since no data 

was a v a i l a b l e  f o r  use as a b a d e  for adJustrnent the fo l lowing  expedi- 

ent was adopted. Two d i f f e r e n t  model conditionti ,  t h a t  i s  t h e  model 

w i t h  two e n t i r e l y  d i f f e r e n t  channel r e s i a t a n c e s ,  were t e s t e d  and com- 

pared. I n  t he  f i r e t  cond i t i on ,  t h e  podel  resistance i n  t h e  uniform 

s e c t i o n s  corresponded t o  a Manning "nn of 0.012. I n  t h e  second con- 

ciitian, t h e  model channel r e u i a t a n c e  was increaeed  t o  correspond with 

a Uanning "nn of  0.060. Conaidera t ions  of  simil itude indicated t h a t  

a model reclietance o r  va lue  of Kanning "fi" o f  the o r d e r  of 0,060 t o  

0.100 depending upon t h e  channe l  shape would be requ i r ed  t o  r ep re sen t  

t h e  va lue  of 0.030 estimated f o r  t h e  prototype.  However, it would be 

unneceseary t o  r e f i n e  t h e  adjustment  of model roughness i f  t h e  change 

from 8 value  of "nq from 0.010 t o  0.060 did  n o t  a l t e r  t h e  g e n e r a l  

c o n c l w i o n a  which might be drawn fr-om t h e  model da t a .  

Tile v a r i a t i o n  i n  depth i n  t h e  pool ad3acent t o  Shavers  Canyon f o r  

bo th  model condit iona,  t h a t  is  w i t h  and without a r t i f i c i a l  roughneaa, 

i s  shorn i n  f i g u r e  4. The depth i n  this pool is t h e  most c r i t i c a l  of 

a l l  t h e  p o l s  wi th  r e s p e c t  t o  t h e  p o s e i b i l i t y  of  over topping  t h e  bike.  

Lack of t i m e  and pereonr~el  made it impossible to e x t r a c t  more o f  t h o  

data from o s c i l l i o g r e y h  r e c o r d e  a t  t h e  present thm. However, t he  

v a r i a t i o n  shown i n  f i g u r e  3 i n d i c a t e d  q u i t e  c l e a r l y  t h a t  t h e r e  w i l l  be 





maximum velocity no greater then 8.0 feet per second would have bean 

obtained. 
A detailed r e p o r t  including o comple te  analpais of the o s c i l h -  

graph records w i l l  be made as soon as time permits. A comparison of 

the model  resdts  herein presented shows a qualitative agreement with 

the results of Mr. Laraon's  analyt ical  study. 



O v e w l l  v i ew of model ohowing l o c a t i o n  of roughnose, 
f lood  generator,  and sec t iunu  1 and 2 and A and 8 .  

COACHELLA PROTECTIVE WOiiKS 



FIGURE 2 



FIGURE 3 








